
NOTES FROM NELA RESEARCH LABORATORY.* 

THE INFLUENCE OF TEMPERATURE ON THE TRANS- 
MISSION-FACTOR OF COLORED GLASSES. 

By M. Luckiesh. 

THERE are numerous gaps in our knowledge of the physics 
and chemistry of colored glasses which either have not been 
spanned at all or have been flimsily bridged by theory supported 
more or less by inadequate experimental data. On the other hand, 
a number of investigators have made excellent contributions 
which indicate that light may be shed on some of the questions 
by physical data of various kinds. Hyde, Cady, and Forsythe, in 
studying red pyrometer glasses, noted the influence of temperature 
on the transmission characteristic of a red glass and investigated 
this influence for temperatures of 20’ C. and 80” C. The trans- 
mission-factor of the red glass is a,ppreciably less for various 
wave-lengths a,t the higher temperature than at ‘the lower 
temperature. 

It appeared of interest to study this aspect with a number of 
commercial colored glasses and later to carry the work further 
with glasses especially made for the purpose. Only the trans- 
mission-factor for t’otal visible radiatioa has been considered so 
far, but an idea of the change in spectral transmission may be 
gained by noting lthe change in cslor of the heated specimen. 
A given specimen was cut into two pieces and one was kept at 
room temperature, while the t’emperature of the other was in- 
creased gradually to 350” C. The relative transmission-factors 
of the two specimens were measured throughout this range, and 
a few of the results are presented in the table. No color-difference 
was encountered during the measurements except that due to a 
change in the spectral transmission characteristic of the heated 
specimen. This color-difference became very marked for speci- 
mens 5 and IO at temperatures above 100’ C. No analyses of the 
glasses have been made in this preliminary work. The color of 
the hot specimen is given as compared with that of the cold 
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Speci- 
men 

Principal 
coloring 
element 

COIOT 
Relative tmnsmission-factors 

at various temperatures 
(centigrade) 

Cold Hot 3o” IOOO zoo0 3000 3500 

I 

: 

% 

; 
9 

IO 

Copper.... 
Cobalt..... 
Cobalt.. 
Gold. . 
Copper. . . 
Manganese. 
. . . . . . . . . . . 

Medium red. . . . . . . . . . IOO 97 92 87 84 
Light blue.. . . . . . . . . . . . . IOO IOI 
Deep violet. . . Deep blue. 

104 107 108 
No appreciable change. 

. . . . . . . . . . . 
Copper. . 
Chromium. 

Pink. . . . Violet. . . . . 100 99 96 94 93 
Blue-green. Yellow-green IOO 98 94 87 82 
Purple. . . . . . . . . Blue-violet.. IOO 97 94 91 90 
Lemon yellow.. . Orange.. . . IOO 94 84 75 71 
Dull yellow.. . . . . . . IOO 98 94 91 90 
Deep red.. . . . . . IOO 86 67 50 42 
Yellowish green. Yellow.. IOO 95 84 72 67 

specimen in each case where a change was appreciable. All the 
glasses, except the two containing cobalt, decreased in transmis- 
sion-factor as the temperature increased. The ‘curves obtained ‘by 
plotting temperature and transmission-factor ‘are approximately 
straight lines with the exception of ‘that for specimen 5. Owing 
to the slow change in hue in the red end of the spectrum the red 
gksses, I and 5, did nti change appreciably in color when heated, 
notwithstanding large decreases1 in their transmission-factors. 

Aluminum Alloys. ANON. (The Clzemical Trade Joumal and 
Chemical Engineer, vol. 63, No. 1647, p. 446, December 14, 1@3.)- 
Aluminum was merely a scientific curiosity a generation ago, tie 
production in 1883 having been but 83 pounds; but it is now one of 
the most common metals in use, with an annual producti’on of hun- 
dreds of thousands of tons. It is most important in its alloys, espe- 
cially in those wibh magnesium and copper. %he alloy known as 
magnalium is a series of mixtures containing I0 to 30 per cent. of 
magnesium ; it is silver-white in appearance, strong, ductile, easily 
cast, takes a fine polish, and has a specific gravity of only 2 to 2.5, 
somewhat less than that of alumi’num itself. With IO per cent. of 
magnesium the melting-point is between 650” and 700” C. The 
metal is made harder, more brittle and finer in polish by additions 
of magnesium up to the practical limit of 30 petl cent. ; it may be 
given a dark color by maceration, or it may be nickelled or gilded. 
Duralumin, with 3.5 to1 5.5 per cent. of copper and about 0.5 per 
cent. each of magnesium and manganese, has greater hardness, tensile 
strength and polish, and may be easily hardened, but it is given 
special value by its resisbance to the a&on of ,sea water and dilute 
acids. It i’s a little heavier than aluminum, with a specific gravity of 
about 2.8. Other alloys, similar to magnaliuy, but adapted to spe- 
cial uses, contain small percentages of nickel, tm, lead and iron. 


